pH-dependent functional activity of P-glycoprotein in limiting intestinal absorption of protic drugs 1. Simultaneous determination of quinidine and permeability markers in rat in situ perfusion samples.
A simple, specific and sensitive reversed-phase high performance liquid chromatographic (RP-HPLC) method with UV absorbance detection was developed and validated for simultaneous determination of quinidine, verapamil and passive permeability markers, in samples obtained from rat intestinal in situ single-pass perfusion studies. Chromatography was carried out on C18 column with mobile phase comprising of acetate buffer (pH 5.0) and methanol in the ratio of 40:60 (v/v) pumped at a flow rate of 0.6 ml/min and UV detection was employed at 230 and 275 nm. The average retention times for hydrochlorthiazide, frusemide, quinidine, propranolol, and verapamil were 4.9, 5.8, 6.9, 8.9 and 11.3 min, respectively. The calibration curves were linear (R(2)>0.9995) in the selected range for each analyte. The method is specific and sensitive with limit of quantification as 25 ng/ml for quinidine and verapamil. The intra- and inter-day accuracy and precision were found to be good for all the five analytes. The method was found to be reliable in permeability determination and to estimate pH-dependent P-glycoprotein (P-gp)-mediated efflux transport of quinidine. Weak bases quinidine, propranolol and verapamil showed pH-dependent permeability, where quinidine permeability increased by 3.6-fold when the luminal pH was changed from pH 4.5-7.4. Inhibition of P-gp by verapamil (200 microM) indicated that about 68% and only 35% of passive transport of quinidine was attenuated by P-gp-mediated efflux at pH 4.5 and 7.4, respectively. In conclusion, low passive transport rates of weakly basic P-gp substrates at lower pH, may lead to more accessibility of these molecules to P-gp within enterocytes thus resulting in pH-dependent functional activity of P-gp as protic drugs moves along the gastrointestinal tract.